Introduction
About 70% of the patients with stroke, who present upper limb paresis remain disabled (1-3), even patients with mild physical dysfunction. The most common difficulties presented by stroke patients are slower reach and grasp movements, excessive compensatory trunk movements and grasp and pinch function reduction (4, 5) .
Instruments that measure the efficacy of rehabilitation are deeply needed. Systematic and reliable assessments provide information that influence clinical decisions. They are essential for sensory motor function, functional ability and quality of life evaluation, and to avoid self-report subjectivity (6) .
Many instruments have been developed to evaluate different functional and sensory motor aspects of the upper limb of patients with stroke. These tools can be used in clinical practice, diagnosis, prognosis and treatment effects (7) (8) (9) (10) (11) . One of them is the Wolf Motor Function Test (WMFT) (12) , developed by Dr Steven Wolf from Emory University School of Medicine in 1989. It was initially used to measured Constraint Induced Movement Therapy (CIT) efficacy (13) in hemiparetic patients.
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The WMFT was modified until its final version that contains 17 tasks that demand many active movements of the shoulder, elbow, wrist and fingers and functional tasks with different levels of complexity (fine and gross motor skills) (12) (13) (14) . This tool has been translated and adapted into the Portuguese language and the Brazilian version presented good intra and inter-examiner reliability (9) . This scale has been appointed as an important tool for the characterization of upper limb motor ability in high functional patients in a chronic phase after stroke and Traumatic Brain Injury (TBI). However, the WMFT has a limited use in low functional chronic patients with stroke or TBI. This occurs mainly because these patients are able to perform less than a half of the tasks (12, (15) (16) (17) (18) .
Thus, only a small group of patients has the necessary motor ability to perform all WMFT tasks. Consequently, modified or graded versions of the WMFT have been developed for patients with low upper limb functionality. A version with 13 tasks, 8 from the original version, was developed. In this version, all tasks can be performed in two different ways, according to the levels of complexity, and this justifies the name Graded Wolf Motor Function Test (GWMFT) (19) .
Despite the fact that there are other upper limb paretic assessments translated and adapted for Portuguese, the GWMFT is the only one that combines measures of time and quality of movement of specific movements of as in functional tasks applied to patients with moderate to severe motor impairment. For each task, patient's performance is evaluated by the time of execution and the quality of movement, according to the Functional Ability Scale (FAS). The other validated and widely used tests in Brazil, such as the Test d'Évaluation des Membres Supérieurs of Personnes Âgées (TEMPA) (7) and Fugl-Meyer (11), only evaluate the function and movement components, respectively.
In Brazil there is no instrument to evaluate the activity of upper extremity in severely affected patients. Internationally accepted instrument, translated and validated into our language are essential to enable objective assessment of the burden of stroke in our population. Languages differ much from each other and therefore traits described in one language may not correspond to another (20) . Thus the process of a structured translation and cultural adaptation is necessary. Along this process, the evaluation of psychometric properties attests to the quality of the translated instrument (21) .
Thus, the aim of this study was to translate into Brazilian Portuguese, perform the cross-cultural adaptation and assessed the inter-rater reliability of the Graded Wolf Motor Function Test (GWMFT), in order to qualify and quantify the motor skills of individuals with severe upper limb paresis.
Materials and Methods
The translation, adaptation and reliability study of an instrument of motor skill assessment of patients with severe paresis of the upper limb, the GWMFT, was conducted as described below.
Participants
The study was conducted with 10 participants of the Clínica Escola do Centro Universitário Nossa Senhora do Patrocínio (CEUNSP). The mean age was 53.2 ± 11.39 (28-72) years, six males and four females, not randomly and intentional selected. The included subjects had severe chronic hemiparesis (more than six months post-stroke), with a mean lesion time of 6.9 ± 6.5 years and preserved cognitive function (Table 1) . They were excluded if they presented with bilateral hemiparesis or other diseases affecting the musculoskeletal system. This project was approved by our institutional Ethics Committee (N o 231/2012) and all participants signed an informed consent form.
Patients that presented a score below 30 on the Fugl-Meyer test were considered severely impaired and with preserved cognitive function, according to the cutoff points suggested by Brucki et al (22) , were included.
Translation and cultural adaptation
The translation of the manual and the form was carried out with consent of the original author. Two bilingual translators, whose native language was Portuguese, translated the form and manual of the GWMFT into Portuguese.
One of the translators was aware of the goals and concepts that were being evaluated by the instrument and was trained by the group of authors from the last version of the test at the University of Alabama (UAB), Birmingham, Alabama, USA. The other translator had no prior knowledge of the intention and concepts of the instrument. Both translators worked independently without interfering in the translation process. The synthesis of the two translated versions was conducted during a meeting of both translators and the main researcher. A single final version translated into Portuguese was obtained by comparing the original version and both translations. From this single version, two different qualified translators carried out a back translation. Neither had prior knowledge of the intent and concepts of the material and performed the back translation independently. At this time, we evaluated whether the translated version reflected the same original content. The process of the translation and back translation of the final version of the instrument was submitted to review by a panel of expert judges, composed of two physical therapists with experience in stroke rehabilitation and fluent in both languages and an occupational therapist trained in Alabama for CIT application. This committee discussed the clarity, relevance and equivalence between the translated, back translated versions and the original version of the GWMFT. The back translated version was sent to the approval of the UAB group, which considered that the original version concepts were maintained. The translated manual can be obtained by request. The Functional Ability Scale (FAS) used to quantify the quality of movement, has been translated previously (9) during the WMFT translation to Portuguese. Detailed information about compensatory movement, incoordination and details for a higher clarity of movement quality items were added. These modifications were carried out with the consent of the original authors and maintained in the Brazilian GWMFT version.
GWMFT application
Two examiners, who read the manual without prior training and discussed all doubts with a trained professional, applied GWMFT. Application was performed with approximately two weeks between evaluators.
The test consists of performing standardized and adapted 13 tasks with patients with severe hemiparesis (Table 2 ). According to the manual, each task of movement. Filming position was established in accordance to the manual and varied for every task. Tasks are divided into two levels, A and B. The first one, level A, is more difficult and should be performed by all participants. If the individual cannot finish the task in 60 seconds, the examiner should apply the level B. For this level, the tasks are subjected to minor adaptations and the individual has over 60 seconds to perform them.
is described and shown twice by the examiner, the first demonstration is performed slowly and second quickly. Participants are told not to train the task while it is being explained, and to execute them as quickly as possible. The participant should only begin the tasks when the examiner uses the verbal command: "Ready, set, go!" During task execution, filming and timing of each task was performed to improve scoring of the quality the opinion of the examiner, there is no condition of task execution. Final scores of each participant are the average time required to execute all tasks. Quality movement measurement was carried out by evaluating the film of each task, following the FAS. Movements were scored from 0 to 3 for level B and 4 to 7 for level A (Table 3) . At the end of the film evaluation of all tasks, the quality of movements of each patient is obtained by averaging the scores of all tasks in the FAS.
Each task is scored according to the time required to complete the tasks. For level B, 60 seconds of the level A task (that has not been completed), is added to the final time of the Level B execution. For level A, the score applied is exactly the time required to complete the task. If the subject is unable to accomplish the task at both levels, he receives a score of 121 seconds. Participants should continue the task to reach level B during 60 seconds, but can be interrupted at any time before 60 seconds if, in Table 3 -Adapted Functional Ability Scale (9) 4-Does attempt, but requires assistance of the evaluator for minor readjustments or change of position, or requires more than two attempts to complete, or accomplishes very slowly. Can have influence of abnormal synergic movements or is accomplished with excessive trunk, head or upper limb compensation or lack of proximal control and fine motor skills. In bilateral tasks, the upper limb being tested can be used like a non-dominant hand only.
Level A 1-Involved arm does not participate functionally; however, attempt is made to use the arm. In unilateral tasks the uninvolved extremity may be used to move the involved extremity and/or there is abnormal synergic movement or incoordination.
5-Does, but movement is performed slowly, and/ or with effort, and/or with excessive compensatory movements. There is influence of abnormal synergic or compensatory and primitive patterns of grasp, moderate incoordination and lack of fine movements and resistance activities are done with difficulty.
2-Does, but requires assistance of uninvolved extremity for minor readjustments or change of position, or requires more than two attempts to complete, or accomplishes very slowly. Influence of abnormal synergic movement or is accomplished with trunk, head or contralateral upper limb compensation or lack of proximal trunk control and fine motor skills. In bilateral tasks, the tested upper limb can be used like a "second hand". 6-Does; movement is close to normal, but slightly; may lack precision, fine coordination or fluidity.
3-Does, but movement is performed slowly, and/ or with effort, and/or with excessive compensatory movements. There are synergic and compensatory movements with primitive patterns of grasp, lack of fine movements and resistance activities are done with difficulty.
7-Does; movement appears to be normal * . Fluidity and coordination, speed similar to normal.
Note: ( * ) To be normal, the less affected upper limb can be used as a reference to be compared, and dominance before illness has to be considered too. the two observers, a plot of the Bland and Altman was also carried out for total scores of time and EHF (10, 25) . Significance level was set at < 0.05.
Results
The agreement between raters was considered among moderate to excellent. The scores of the ICC were among 0.7 to 1.0. The table 2 describes the time average and FAS average of each evaluator and the ICC inter-evaluator for each task and for total scores of the test.
No ceiling or floor effects were found when we considered the total scores of FAS. The score averages of GWMFT correspond to 41% of the maximum score. However, when the individual tasks were analyzed, a floor effect of 30% was observed for tasks 7 to 13.
Bland and Altman analyses plot was used. In FAS, there is no significant difference between both evaluations, and the limits of agreement were 12 and 13.6% of variation of scales. Equally, the difference between raters in the item "time" was almost zero.
Statistical analysis
Intra-class Correlation Coefficients (ICCs) with Confidence Intervals (CI) of 95% were calculated to assess inter-rater reliability for performance measures of time and FAS.
Reliability in time performance was conducted to see if the two examiners had the same criteria to consider the beginning, the end, as well as the non-execution of the task and the reliability of the quality of movement to verify the perception of compensation for each evaluator during the execution of tasks. The following classification was adopted for ICC values: weak agreement, ICC < 0.04; moderate agreement, ICC > 0.04 and < 0.75; and excellent agreement, ICC > 0.75 (23, 24) .
The ceiling and floor effects were calculated for GWMFT and each individual task: the percentages of scores that are grouped in the higher scores and lower, respectively. Values greater than 20% were considered significant. The presence of a high ceiling effect indicates a limited capacity of an instrument for individual discrimination (24) . For a more detailed analysis of the possible differences in the scores of that there is both physical wear for implementing the tasks proposed. All FAS scores, in individual tasks, had adequate inter-rater accordance (ICC > 0.84). These high reliability coefficients are probably due to the detailed description of the manual scoring form, as well as the test standardization features and the fact that the Brazilian version of the FAS is more detailed. Standardization and clarity of the information of assessment tools of administration manuals tends to reduce measurement errors (26) . In the Brazilian version of the FAS, details about compensatory movements, abnormal synergy, proximal control and grasp primitive patterns were added. This information was based on the Quality of Movement Scale used for CIT that was created by the same CIT research group that developed the WMFT aiming to evaluate the results of this intervention (9) . The final adapted version into Portuguese had the consent of the original authors to preserve the initial concept of the scale. Modifications aimed at evaluating movement changes that are commonly observed in individuals and that were not contemplated by the original scale. These modifications allow for a better classification and identification of these patients.
The most frequently found movement compensations were: lack of shoulder flexion, elbow extension, forearm supination, extension of the fingers and wrist, radial deviation and pinch. These compensations are the same as described by Wolf et al. (27) and contributed to a FAS low score. The authors suggest that GWMFT should be applied before CIT and after a certain period.
GWMFT includes a range of movements that can be useful as a clinical evaluation of patients with hemiparesis and also as a research tool. This scale evaluates UL functionality through quantitative variables, performance in time, coordination and fluidity of movement and other clinically relevant characteristics in individuals with severe motor impairment of the UL.
Compensatory trunk movements limit UL motor recovery after stroke (28) (29) (30) and the modified version of FAS explains and identify these items. It can help the therapist to decide on the best therapeutic approach. GWMFT presents a qualitative evaluation of the movement and this is an advantage compared with other scales that have the same goal (8) . Evaluators with prior knowledge of patients' main Discussion This study translated, adapted for the Portuguese language spoken in Brazil and determined the interrater reliability of GWMFT for individuals with severe impairment hemiparesis.
Inter-rater accordance of the translated and adapted version of GWMFT for performance in time was considered excellent by the total scores. There were 13 individual tasks analyzed, 11 had high interreliability index in time (ICC > 0.75). The tasks hand to box and hand to table had higher reliability, reaching ICC time 1.00 (1.00 to 1.00) and ICC quality 0.98 (0.90-0.99). This occurred because the evaluators considered the execution and completion of the tasks satisfactory and the filming time enough to analyze the movement altogether, allowing a small error rate between evaluators. Also, participants had severe impairment and a change in performance of the task between both evaluations was not expected.
Seven of the 13 tasks were scored with 121 seconds at the first evaluation, and were, consequently, performed in the second evaluation and scored as level B. Probably, this could be as a result of a first contact of the patient with this test requiring the use of the paretic upper limb to fulfill the tasks.
A floor effect was also observed in 7 of 13 tasks. These tasks required increased fine motor distal movements. In a previous study using WMFT (9) , 27% of participants had severe motor impairment (Fugl-Meyer ≤ 30) and 27% moderate (Fugl-Meyer ≤ 49). In addition, in 12 of the 15 tasks applied participants scored 121 seconds for time execution (which characterizes an uncompleted task) and in 13 of the 15 tasks some participants scored 0 and 1, which means no trials done and failed, respectively. Although the study (9) did not evaluate floor effect, it could have occurred in moderate and severe patients. This highlights the need for a more specific evaluation instrument for this population with severe hemiparesis.
Each WMFT task is applied with a running time of 120 seconds, and the patient must try and / or complete the task. Already GWMFT adapted tasks to patients with severe hemiparesis. These tasks are divided into two levels. If the individual does not complete the task in the first level (Level A), there is a brief period of time for which the evaluator to make the necessary adjustments to the second level (level B). This way, one advantage of GWMT would be the fact compensations can score videos in order to obtain a reliable quality score (9) .
Limitations of this study included a relatively small sample size and a small number of evaluators, which may limit result generalization. However, interevaluator reliability was considered excellent, even though untrained therapists applied the instrument, which suggested that the manual was clear enough to guide examiners during test administration. Further studies are necessary, with a larger number of evaluators from different areas of rehabilitation, as well as inclusion of subjects with moderate stroke.
Conclusion
The Brazilian version of GWMFT showed appropriate psychometric properties that suggest its applicability as a tool for motor performance measure of stroke patients with upper limb paresis, following the instructions manual carefully.
